Effect of cyclic nucleotides on the isotonic fluid reabsorption in the proximal convoluted tubule of rat kidney.
In order to reveal the sidedness of the cyclic AMP action on renal tubules the effect of cyclic nucleotides on isotonic fluid reabsorption was examined in proximal convoluted rat kidney tubules by using advanced micropuncture techniques. Cyclic AMP inhibited isotonic fluid reabsorption preferentially when applied on the luminal cell side. This finding coincides with a predominant distribution of a membrane bound cyclic AMP dependent protein kinase in a luminal cell membrane fraction. On the luminal cell side cyclic AMP and dibutyryl cyclic AMP inhibited isotonic fluid reabsorption in a similar dose dependent behaviour. Concentrations of both nucleotides as low as 10-10M had a definite inhibitory effect. Tested at a high concentration N6-butyryl cyclic AMP was almost as effective as cyclic AMP. Deoxy cyclic AMP, 5' AMP, cyclic GMP and dibutyryl cyclic GMP had no effect. ATP inhibited isotonic fluid reabsorption to a very small extent. The data indicate that the observed inhibition of isotonic fluid reabsorption is specific for cyclic AMP and that the interaction of cyclic AMP and the luminal cell membrane is initiated at the luminal cell surface.